This paper investigates trade related industrial wage premiums. The procedure involves (1) estimating industrial wage premiums and (2) linking those estimated wage premiums to trade related variables. Results reveal that (1) in addition to workers' characteristics, industry characteristics where workers are employed were important in determining the wages for workers, (2) falling output tariffs resulted in increased wage premiums, and (3) an increase in intermediate imports exerted a strong positive influence on wage premiums. Linked employer and employee micro data may provide further insights which are currently not available.
INTRODUCTION 1
Over recent decades the Thai government has pursued an aggressive trade liberalisation policy consisting of reduced tariffs and non-tariff barriers alongside restrictions on foreign direct investment. While some previous studies have looked at how these reforms influenced wage inequality in general (Bhula-or and Kripornsak 2008; Velde and Morrissey, 2004) , none have specifically looked at the link between the reforms and changing industry skill premiums. Our investigations reveal that there has been a divergence in the trends of output and employment within the manufacturing sector which may be explained by labour productivity (see Figures 2 and 3 ). Certain firms and industries are growing faster than others, and as a consequence, are demanding proportionately more skilled workers. With this background in mind, this paper intends to fill the existing research gap on the estimation of industrial wage premiums and focus on the link between these wage premiums and trade liberalisation.
This study is the first study of its kind to examine Thailand using Krueger and Summers' (1988) two step procedure. This procedure involves (1) estimating industrial wage premiums after controlling for other salient worker characteristics such as education, experience, and gender (see for details, Seguino, 2000; Hunt, 2002; Earle, 2010) and (2) linking these estimated wage premiums to trade related variables such as tariffs, exports per worker, intermediate input imports and foreign direct investment, after controlling for other variables such as labour productivity using an ISIC two digit sub-sector panel (for details see Goldberg 1 The results and data in this paper come from Sangkaew's unpublished dissertation (Sangkaew, 2013) . The authors would like to thank the anonymous referees of this journal for useful comments. The usual disclaimers apply. *Corresponding author Tel.: +02 4221 4029; Fax: +02 4221 3725; E -mail address: Kankesu@uow.edu.au. (K. Jayanthakumaran).
and Pavcnik, 2007; Mishra and Kumar, 2005; Ferreira et al., 2007) . At present Thailand's National Statistical Office do not link employer and employee data so this study uses individual level data from Labour surveys for the 1 st stage of the analysis to estimate wage premiums at the ISIC two-digit sub-sector level, and ISIC two-digit panel data from Industrial surveys for the 2nd stage.
The next section briefly outlines the theoretical links between trade liberalisation and wage inequality, complemented by published empirical evidence. Section 3 highlights observable patterns in trade liberalisation and real wage data in Thailand. Section 4 details the methodology used in our empirical work, followed by our empirical results in section 5.
Policy implications and concluding remarks are presented in the final section.
TRADE LIBERALISATION AND WAGE INEQUALITY
An increase in real wages is a common indicator of improved industrial performance and economic development. Fundamental economic theory states that wages in an industry are dependent upon the prices of goods and services produced and the marginal product of labour (under the assumption of perfect competition and worker are immobility). Any decline in import tariffs as part of trade liberalisation would presumably lower the profit margins of domestic firms and cause a proportional declines in wages. In the long run, when factors of production are mobile across industries, standard Heckscher-Ohlin's theory would predict that factor prices will be equalised across industries and any differences in wages for similar types of work will eventually disappear.
However, imperfectly competitive product and labour markets should react in a different way. Trade liberalisation would lower the profit margins of domestic firms relative to the previously protected environment, which therefore lowers industrial wages. The decline in import tariffs could be associated with subsequent improvements in productivity, with the expectation that this would reflect in higher wages across industries reliant upon these inputs.
This will eventually lead to some industries operating with sustained higher wage premiums than others.
According to Heckscher-Ohlin's predictions, increased trade openness should narrow the wage gap between skilled and unskilled in developing countries due to an increase in the demand for the abundant of unskilled labour. However, empirical studies examining the link between trade liberalisation and industry sector wage premiums in developing countries have
shown varied results since analysis began with Krueger and Summers (1988) . Studies that have found that trade reforms narrowed the wage gap between skilled and unskilled workers across manufacturing industries include Amiti and Cameron (2012) and Kumar and Mishra (2008) . However, Goldberg and Pavcnik (2007) the percentage of exporting firms increases to a critical point, the wage gap reaches a peak but then begins to fall back. The challenge here is that matched employer-employee data covering the heterogeneity of firms, plants, products, and workers is desirable to conduct such analyses, however, this type of data is not widely available, and not currently collected by the Thai National Statistical Office.
There are three ways labour markets can adjust to trade liberalisation in an intra-industry framework (Davis and Harrigan, 2011) . First, such an adjustment can be smooth, without any firms closing down and no resulting job losses, with an overall rise in welfare as the price index falls as the result of increased variety gains (Krugman, 1981) . Second, gains can come 2 Goldberg and Pavcnik (2007) surveyed the impact of globalisation on income inequality in developing countries. This survey also incorporated wage premium related studies. 3 Helpman et.al. (2012: 1) argued that "these apparently discordant empirical findings are in fact consistent with a trade-based explanation for wage inequality, but one rooted in recent models of firm heterogeneity rather than neoclassical trade theories." 4 Helpman et.al. (2012: 1) citing Katz and Murphy (1992) argued that "much of the changes in the relative demand for skilled and unskilled workers in developed countries has occurred within sectors and occupations rather than across sectors and occupations………….neoclassical trade theory is not able to elucidate it." through expanding the output of high productivity firms and closing down low productivity firms, where Krugman's variety gains disappear entirely (Melitz, 2003) . Third, international trade can costs jobs and lowers wages, but there will be a minimal impact on aggregate unemployment and substantial aggregate gains (Davis and Harrigan, 2011) .
In summary, the theoretical framework of international trade policy is validated by the empirical studies on trade-related wage performance. Recent studies have deviated from neoclassical ideology and focused more on theory-based structural heterogenous-firm analysis. In the neoclassical-based studies, inconsistency in time, country and methodology is an obstacle to meaningful comparisons and outcomes.
TRADE LIBERALISATION AND THE LABOUR MARKET IN THAILAND
In response to an unprecedented trade deficit in 1969 the Thai government increased both tariff and non-tariff barriers. This move resulted in an increase in the Nominal Rate of Protection (NRP) for both consumer non-durables and durables to around 44 per cent (Phan, 2004) . However, subsequent government moves in the 1980s to reduce protection in the manufacturing sector did not produce the desired results. With a stronger fiscal position in the early 1990's a substantial reduction of tariffs and non-tariff barriers was again initiated in the manufacturing sector. The Effective Rate of Protection (ERP) for the manufacturing sector as a whole was been reduced from 53 per cent in 1990 (Booncharoen, 2001 ) to 24.4 per cent in 2003 (Jongwanich & Kohpaiboon, 2007) . These reductions were not across the board and differed for various sub-sectors within the manufacturing. For example, the ERP for nonmetal products was reduced from 108.5 per cent in 1985 to 19.3 per cent in 2003, whereas paper and pulp decreased from 53.5 per cent to 32.2 per cent (Jongwanich and Kohpaiboon, 2007) .
Some characteristics of the Thai labour market which may influence wages and wage setting practices include low trade union coverage, the presence of minimum wages law, and a relatively large immigrant labour force. In 1998 only 2.9 per cent of wage earners in the private sector were members of a labour union, compared to approximately 11 per cent in the Philippines and South Korea (National Statistical Office, 1998) . In addition, since 1991 state enterprise employees have been prohibited from forming unions. Therefore, the influence of unions on wages is expected to be minimal. A minimum wage law in Thailand has been enforced in Bangkok and the metropolitan area since 1972, and was extended nationwide in
1974. An amendment to the Labour Protection Act in 1998 allowed for adjustments to the minimum wage subject to the cost of living, inflation, standard of living, cost of production, firms' competitiveness, labour productivity, and other economic and social conditions. Immigrant workers (mainly illegal) from Burma, Laos, and Cambodia constituted approximately 5 per cent of the labour force in 2005, performing mostly unskilled work. Bryant and Rukumnuaykit (2007) estimated that a one per cent increase in immigrant workers to the total labour force causes wages to decrease by around 0.46 per cent.
Real wages in the agricultural, non-agricultural, and manufacturing sectors are displayed in Both Labour and Industrial surveys unambiguously reveal that certain firms and industries have been growing faster than others, and are demanding proportionately more skilled workers. The proportion of skilled to unskilled wages, defined as the wage package of nonproduction and production workers has also grown (Feenstra & Hanson, 1996) . The increase in skilled labour has been aided by a changing educational composition of the labour force. 
METHODOLOGY

Estimating Manufacturing Sector Wage Premiums (first stage)
Following the methodology of Krueger & Summers (1988) a two stage estimation procedure has been adopted by (a) estimating industry sub-sector wage premiums after controlling for worker characteristics using employee level data, and (b) linking these wage premiums with explanatory variables reflecting labour market and trade liberalisation using industry subsector data.
National Statistical Office Labour Force Surveys of 1991 Surveys of , 1994 Surveys of , 1997 Surveys of , 2000 Surveys of , 2003 Surveys of and 2007 have been used to estimate industry wage premiums. Of particular interest to this study is the coefficient for the industry sub-sector. These industry sub-sector wage premiums are expressed as deviations from the employment weighted average wage premium (Krueger & Summers, 1988) . The normalised wage premiums that we obtain can be interpreted as the proportionate difference in wages between employees in a given industrial sub-sector relative to employees with the same observable characteristics across all industrial sectors. The wage premiums we obtained are at the ISIC two-digit manufacturing level to align with the second stage of estimation.
Explaining Wage Premiums (second stage)
This study applies the method designed by Krueger and Summers (1988) and HaiskenDeNew and Schmidt (1997) , which calculates the employment-weighted average of wage differentials for all sectors, and the resulting statistics are the proportionate difference in wages between an employee in a given sector and the average employee of all sectors (referred as the normalised wage premiums). In other words, having obtained industry subsector dummies from equation (1), the study attempts to make a linear transformation and normalisation of industry dummies and adjust the standard errors accordingly. The sum of coefficients on the industry dummies weighted by the share of industry employment in the sample is zero. This procedure allows deviations from an overall average rather than from a base category. Where WP = wage premiums of an industrial sub-sector i in year t (t = 1991, 1994, 1997, 2000, 2003 and 2007) The labour productivity and skill variables are intended to reflect labour characteristics in an industry sub-sector. The variable LP is expected to be positively associated with wage premiums, indicating that higher productivity in an industry sub-sector will be rewarded with higher wages. Similarly, it is also expected that higher skill intensity, SKILL, of a sub-sector is associated with higher wage premiums.
The remainder of explanatory variables are proxies for trade liberalisation. Pavnick et.al.
(2004) explain that domestic product tariffs (TARIFF) are positively associated with product price, which in turn are positively associated with wages. Therefore, tariff reduction should lead to a proportional decline in industry wages and make the workers who were previously protected worse off. However, trade openness is also expected to increase the demand for, and productivity of, the abundant unskilled labour and may therefore narrow the wage gap (Avalos and Savvides, 2006) . Jonsson and Subrmanian (2001) and Sjoholm (1997) explain that exporting enables firms to learn new technology, so they tend to produce a higher quality product. In addition, export firms have been found to earn higher price-cost margins than firms that focus only on domestic markets. So, exporting firms can hire workers at higher wage rate, raising the wage premium for workers who work for them. However, in practice any increase in exports per worker (EXP) can result in decreased or increased wage premiums depending on the nature of sub-sectors. If the exporting sectors are labour intensive and because of increased competition operate with low price-cost margins it is likely that the wage premium will be relatively low.
It is possible for a reduction in input tariffs (IIMP) to have a larger impact on productivity and wages than final output tariffs (Amiti and Cameron, 2012 This is based on the idea that trade liberalisation will allow a firm to transfer production activities from developed to developing countries. The FDI inflow will make developing countries become relatively more capital-intensive in their industries. As capital is likely to complement skilled workers, the demand for skilled labour will increase, thereby raising wage premium for workers in industries where FDI is prevalent. Table 1 shows the result of equation 1 separately for each sample year (1991, 1994, 1997, 2000, 2003 and 2007) . We generally observe robust results and the a priori expected signs for estimated coefficients. Wages increase with age but at a decreasing rate as evidenced by a positive coefficient for age and negative coefficient for age squared. If all other variables are held constant, workers receive their highest wage at the age of 40. Male workers earn more relative to female workers, although this effect appears to have reached a peak and is now diminishing over more recent years. For example, in 1991 male workers earned around 42 per cent higher wages than female workers, increasing to 67 per cent in 1997, then decreasing to 24 per cent by 2007. In addition, married workers receive on average between 5 and 16 per cent more than their single counterparts. However, of greater importance to this study is the estimation of the two-digit level industry coefficients, representing our wage premiums. Table 2 6 displays the industry wage premiums after controlling for the above characteristics of a worker, which were estimated using a fixed effect model. increase in their monthly wage.
RESULTS
Wage Premiums Estimation (1 st stage)
[Insert The purpose of this section is to evaluate the impact of trade liberalisation on the industry wage premiums, after controlling for relevant labour market characteristics. The estimated wage premiums from section 5.1 have been pooled to form the dependent variable. The
Haisken-DeNew and Schmidt (1997) procedure has been adopted by computing the weighted standard deviations of the computed inter-industry wage premiums and an average of the overall variability of industry wage premiums. The Krueger and Summers (1988) approximation overestimates the differential standard errors of the coefficients in the original regression but the Haisken-DeNew and Schmidt (1997) method corrects this by formulating the problem in terms of RLS to estimate the correct standard errors of the renormalised coefficients.
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Thai Industrial surveys are not appropriate for forming a panel, and therefore we aggregated the branch panel at a two-digit sub-sector level in order to get a two-digit industry panel comprising 130 observations. We confirmed that there is no significant correlation between the variables used in each and every model presented in Table 3 . The estimated variance inflation factor (VIF) coefficients showed there is no multi-collinearity problem. Finally, any potential simultaneity problem between the variables has been addressed by using instrumental variables (Avalos & Savvides, 2003; Ing, 2009 ) within a three-stage least squares (3SLS) framework.
The empirical literature shows that wage premiums can be affected by, (a) the number of skilled workers (b) changes in labour productivity, and (c) increased trade openness (Helpman et al., 2012; Ing, 2009; Avalos and Savvides, 2006) . Due to the possibility of skilled workers, labour productivity, and tariffs and exports being endogenous, tests for (Angrist and Krueger, 2001 ). This study uses the lagged values of endogenous variables as instrumental variables as they are predetermined. This means that they are asymptotically uncorrelated with the disturbance. Trade liberalisation indicator variables are included in models IV2 to IV4 in various combinations. The tariff level exerts a negative influence on wage premiums, indicating that as tariff levels decline in an industry sub-sector, wage premiums rise. This is perhaps contrary to initial expectations that wage premiums would fall as protection declines. However, the estimated coefficients are relatively small in magnitude, and not always significant. In comparison, an increase in intermediate imports which would be expected from reductions in input tariffs exerts a positive influence on wage premiums as predicted. The coefficient attached to exports per worker is negative, demonstrating that export intensive industries competing in global output markets must survive with lower wage premiums. Finally, FDI did not have a significant influence on wage premiums. 8 The results of exogeneity test and the test for validity of instrument variables are obtained using Stata (see Cameron and Trivedi, 2009 ). The Durbin-Wu-Hausman test shows that the null hypothesis is rejected for the variables, which indicates that the instrumental variables are required. The over-identification test shows that the null cannot be rejected and suggests the instrumental variables are valid since they are uncorrelated with the error terms. The results of the weak-identification test suggest the same (additional information is available from the authors upon request). 
The number of observation varies as variables which are available from the industrial survey are not consistent with labour surveys. *Significant at 10%, **Significant at 5%, ***Significant at 1%
Source: authors' calculations
CONCLUSIONS
This study analyses the potential effect of trade liberalisation on industry sub-sector wage premiums. We documented the substantial trade liberalisation initiatives applied to the Thai manufacturing sector since the early 1990s. This period of trade liberalisation was shown to coincide with substantial growth in both education levels and productivity of Thai workers.
Estimation results showed that in addition to workers' characteristics, industry characteristics where workers are employed, are important in determining the wages for workers. After controlling for observable worker characteristics, wage premiums were found to be high in industries identified as capital and technology intensive such as petroleum and chemical products, presumably requiring more skilled workers. As expected then, lower wage premiums were recorded industries predominantly requiring unskilled workers such as food and textile manufacturing.
We then analysed these industry wage premiums with explanatory variables reflecting other labour market characteristics as well as trade liberalisation using two-digit industry panel data. Contrary to expectations, falling output tariffs were (weakly) associated with increased wage premiums. However, export intensive sub-sectors were associated with lower wage premiums, presumable because they are facing a high level of price competition on global output markets where organisations must operate with low price-cost margins. However, the strongest finding was that from our final model which included intermediate imports. An increase in these intermediate imports, which would result from declining input tariffs, exerted a very strong positive influence on wage premiums. However, there were a number of limitations to using ISIC two-digit industry sub-sector level analysis. Thai survey data cannot be matched to explore employer and employees over time. Future research utilising linked employer and employee micro data is likely to provide fruitful further insights.
